It is proved that the hypercentral residual of a group of finite rank, generated by two subnormal subgroups, is the join of the hypercentral residuals of the generating subnormal subgroups. The theorem is subject to the condition that, when factored by their hypercentral residuals, these groups are hypercentral.
1. Introduction. Let G be a group, and ï a class of groups. The H-residual of G is defined to be the intersection of all normal subgroups of G whose factor groups are ï-groups. If 3£ is the class of hypercentral groups, we shall denote the hypercentral residual of G by G*.
Recall that a group has finite rank r ii every finitely generated subgroup of G can be generated by r elements, and r is the smallest integer with this property. Since locally nilpotent groups of finite rank are hypercentral [6, Part 2, p. 38], for a group G of finite rank, the hypercentral residual G* and the locally nilpotent residual coincide. We now state:
Theorem. Let G be a group generated by two subnormal subgroups H and K of finite rank. IfH/H* and K/K* are hypercentral then G* = (//*, K*) = H*K* and G/G* is hypercentral of finite rank.
For locally nilpotent residuals, this was established in [9] for the class of locally finite groups. Wielandt [10] originally obtained these results for nilpotent residuals of groups having a composition series, and Stonehewer [8] obtained a generalization to groups of finite rank. Stronger results concerning the lower central series of a group have recently been obtained in [4] .
2. Notation and preliminary results. If $ and 2J are classes of groups, then £2J denotes the class of groups with a normal subgroup N such that N E £ and G/N E 3J. Then X" denotes the class of groups with an X-series of length n. We denote the class of locally nilpotent groups by L9Í, and the class of abelian groups by 91. If H is a subgroup of G, we define H0 -G and inductively Hi+X = HH> for / > 0. H¡ is called the z'th normal closure of H in G. If H is subnormal in G we write HsnG; and if the index of subnormality is at most n, then we write H <¡" G. Hence H <" G if and only if H = H". For a group G we write fr(G) to denote the r th term of the upper central series of G.
The following result on the hypercentral residual of a group G is clear. Again by [7] , there exists a positive integer / such that A/B2 E LSSl%' and so B2 -A = £,. Since 5 sn A we obtain 5 = A as required.
3. Proof of the theorem. As in Lemma 2.2, BsnG and G has finite rank. Then G/A is generated by the subnormal locally nilpotent subgroups HA/A, KA/A and hence is locally nilpotent [6, Part 2, p. 57]. Since G has finite rank, G/A has finite rank and hence is hypercentral. It is now sufficient to show that A = B for by [9, Theorem C] this implies .4 = B = H*K*. By Lemma 2.2 A'B < A and by Lemma 2.1 we may factor G by A' and assume A is abelian. Let C = CG(A), the centralizer of A in G; then C is hypercentral since G/A is hypercentral. By [9] (CH)* -H* and (CK)* = K* whence we may assume that C < H n K. Let G0 be the split extension of A by G/C generated by the split extensions of A by H/C and A by K/C, respectively named H0 and K0. Then i/0 and AT0 are subnormal subgroups of G0 and G$ = A, H£ = H* and K£ = K*. It is therefore sufficient to prove the theorem for G0, H0 and KQ in place of G, H and K.
Following the proof of Theorem B of [8], there exists a subgroup X, B < X < A, such that A/X is a /»-group for some prime p. Without loss of generality we may assume Corec X = 1. Let y be an element of prime order q in A where ^ is a prime, # ¥^p. Then there exists g G G such that y G A'*. Since A/Xs =A/X, a /»-group, this contradiction implies that the torsion subgroup T of A is a /»-group. Thus there exists a finite series of normal subgroups in G, /»-group and B is core-free, A is a /»-group and A E Min. If A is finite then G is finite and the theorem is true by [10] . Thus we assume A is infinite.
Let {a,, a2,.. .,a,} be any finite set of elements of A. By the structure of groups satisfying the minimal condition, for each / there are only finitely many elements of A with order equal to that of at. Therefore | G: CG(a¡) |< 00, 1 < / < t, and A = (ax,...,al)c is a finite normal subgroup of G contained in A. Consider the group SA generated by subnormal subgroups (H n S)A and (K n S)A. Then SA satisfies the hypothesis of the theorem and the hypercentral residual is finite. By the above and [10] , (SÂ)*_= (H n S)*(K n_S)* < B. Moreover, (5/4)* is normalized by 5 and A and so (SA)* < G. Thus (SA)* = 1 and SA is hypercentral. We deduce that SA is locally nilpotent and therefore G is hypercentral. The theorem is thus true in this case. 
